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Research progress of support theory and technology of the roadway surrounding
rock based on the plastic zone control

WANG Weijun', FAN Lei', ZHAO Zhigiang®, HAN Sen'

(1.8chool of Resources, Environment and Safety Engineering, Hunan University of Science and Technology, Xiangtan 411201, China; 2.School of Energy
and Mining Engineering, China University of Mining and Technology-Beijing, Beijing 100083, China)

Abstract: With the increasing depth of coal mining, the stability control of surrounding rock in deep roadway has become
one of major problems in the mining field, and the effect of surrounding rock control in deep roadway is directly related to
the safe production and health of personnel in underground coal mines. The emergence of plastic zone after roadway ex-
cavation is the main reason for the stability of the surrounding rock of the roadway. From the perspective of the formation
and expansion of the plastic zone, this paper discusses the intrinsic relationship between the roadway damage mode and
the distribution of the plastic zone of surrounding rock on the basis of the results from collating and summarizing the exist-

ing roadway damage theory and the theory of the plastic zone of surrounding rock. It is believed that the control of the sur-

WA EHI:2023-10-31  fEEIA#3:2023-12-27  EHEHE: /M DOIL: 10.13225/j.cnkijees.2023.1412
EEWA: ERK ARG RN (52374088, 52074115) E ; E
YEE BN £ T4 (1965—), B, WIRFHER A, 202, 144 500, 4. E-mail: wjiwang@hnust.edu.cn
BRI & (1995—), B, LHREEWIA, #1584 . E-mail: fanlei@mail hnust.edu.cn
SRR ETZ, {0, R, 55 BTN X P no AR 18 LA SO B SRR R[], MESeAR, 2024, 49(1): .
320-336. E
WANG Weijun, FAN Lei, ZHAO Zhigiang, et al. Research progress of support theory and technology of the ¥ oh el 5
roadway surrounding rock based on the plastic zone control[J]. Journal of China Coal Society, 2024, 49(1):
320-336.


https://doi.org/10.13225/j.cnki.jccs.2023.1412
mailto:wjwang@hnust.edu.cn
mailto:fanlei@mail.hnust.edu.cn

51 A H T IR X A B AR L SO B S BRI S HE 321

rounding rock of roadway is essentially the process of controlling the formation and expansion of the plastic zone of sur-
rounding rock. The expansion of the plastic zone of surrounding rock and the control effect of anchor support on the
plastic zone of surrounding rock have become an important theoretical basis for the scientific and effective control of sur-
rounding rock in roadway, and based on this, the authors propose the theory and technology for the stability control of sur-
rounding rock in roadway. The results show that the plastic zone is the product of roadway excavation, and the formation
and expansion of the plastic zone of surrounding rock is the result of mine pressure. For deep roadways, the appearance of
the plastic zone of surrounding rock is inevitable. Scientific control of plastic zone requires a comprehensive understand-
ing of the role played by the plastic zone in roadway surrounding rock. It is necessary to allow the surrounding rock to re-
lease the energy in the rock body through plastic failure, but also to prevent the disorderly expansion of the plastic zone.
Therefore, in the process of controlling the surrounding rock of roadway, the self-bearing capacity of the surrounding rock
should be given a full play as the main focus, and the support intervention should be supplemented. The control of plastic
zone of surrounding rock in deep roadway is global and procedural. The control of the plastic zone of the surrounding rock
in the whole life of roadway is divided into three stages. By regulating the shape of the plastic zone and inhibiting the ex-

pansion of the plastic zone, the stability control of the surrounding rock of deep roadway is realized.
Key words: plastic zone; surrounding rock control of roadway; formation and expansion; damage mode; supporting

mechanism
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Fig.7 Control technology of plastic zone of surrounding rock of roadway
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